Infertility can be defined as difficulty in conceiving a child after 1 year of unprotected intercourse. Infertility can arise either because of the male factor or female factor or both. According to the current estimates, 15% of couples attempting their first pregnancy could not succeed. Infertility is either primary or secondary. Mitochondria have profound effect on all biochemical pathways, including the one that drivessperm motility. Sperm motility is heavily dependent on the ATP generated by oxidative phosphorylation in the mitochondrial sheath. In this review, the very positive role of mitochondrial genome's association with infertility is discussed
Introduction
Approximately 15% of couples attempting their first pregnancy meet with failure. Data available over the past 20 years reveal that in approximately 30% of the cases, pathology is found in the man alone, and in another 20%, both the man and the woman are abnormal. [1] Therefore, the male factor is at least partly responsible in about 50% of infertile couples. In men, hormone disorders, illness, reproductive anatomy trauma and obstruction and sexual dysfunction can temporarily or permanently affect sperm and prevent conception. Some disorders become more difficult to treat the longer they persist without treatment.
The diagnosis of male infertility has been primarily A group of researchers in Spain has found genetic variants that correlate with a sperm's ability to swim.
Traditionally, genetic analysis has been based at the chromosomal level. Further, in order to explore the causes of unexplained infertility, there are several candidate genes that are being studied that could lead to future breakthroughs. Many studies indicated that the incidence of chromosomal abnormalities was correlated with the severity of male factor infertility but was mainly related to sperm concentration. [2] Multiple studies have been conducted to determine the incidence of Y-chromosome microdeletions. Other genetic causes involve CFTR mutations, DAZL gene mutation on autosomal chromosome 3 and many more. However, one area of genetic investigation, which has largely been ignored by reproductive biologists until recently, is the role of the mitochondrion and its genome. Mitochondria have a profound effect on all biochemical pathways, including the one that drives sperm motility. [3] Sperm motility is heavily dependent on the ATP generated by oxidative phosphorylation in the mitochondrial sheath.
This review pays particular attention to the role of the mitochondrion and the mitochondrial genome (mtDNA) in male infertility. [4] • The human mtDNA is a closed circular molecule, 
Mitochondrial DNA

Features of mitochondrial genome
The major characteristic features of human mtDNA are as follows:
• mtDNA is maternally inherited.
• In each cell, there are 100-1,000 mitochondria depending on the type of cell, and there are two to 10 mtDNA per mitochondrion
• mtDNA is a semi-autonomous molecule that does not undergo recombination. It replicates rapidly without efficient proof-reading and DNA repair mechanisms
• A distinguishing feature is the almost total lack of intronic sequences in all genes, except one, i.e.
the control region situated between tRNA-pro and tRNA-phe genes. Both strands are transcribed to synthesis of functional protein synthesis machinery in the mitochondria
• The peculiar structure and unique replication system of mtDNA and the highly oxidative environment in which it is located have caused it to mutate at a rate 10-20 times higher than that of nuclear DNA
In the past few years, more than 24 mutations of mtDNA have been identified and proven to be associated with human diseases. [5] Most of these mtDNA mutations are causally related to distinct neuromuscular and neurodegenerative diseases. [6] Because sperm movement requires a large amount of ATP to propel the flagellar apparatus, a defect in the mitochondrial respiratory function will cause a decline in motility and fertility.
Studies have indicated that when compared with nuclear DNA, mtDNA contains an elevated basal level of base damage, such as 8-oxoguanine. The mitochondrion is responsible for oxidative phosphorylation, the biochemical pathway that generates ATP via the respiratory chain. [7] During this process, 1-2% of the oxygen that is consumed is released as reactive oxygen species (ROS), which can damage mtDNA and subsequently be repaired. However, under ROSstressed conditions, the generation of ROS leads to persistent mtDNA damage [ Figure 2 ]. The propagation of mitochondrial damage through the generation of arrest, which may be followed by apoptosis.
[8]
Mitochondrial respiratory chain
The respiratory chain is present in the inner 
Mitochondrial DNA mutations in human sperm
Sperms require a great deal of ATP for the flagellum to move around in the early phase of fertilization. It has been generally accepted that there are 70-80 mitochondria in the midpiece of mammalian sperm. It is long established that there is one copy of mtDNA in each mitochondrion in the midpiece of mammalian sperm. [9] Because the bioenergetic function of mitochondria is crucial for sperm motility, any quantitative or qualitative aberrations in mtDNA may affect the cellular functioning of spermatozoa.
F i r s t l y , m a l e i n f e r t i l i t y i s a s s o c i a t e d w i t h
asthenozoospermia or oligoasthenozoospermia and has been reported in patients suffering from typical mtDNA diseases, involving point mutations or multiple deletions of mtDNA. The mtDNA molecules in human spermatozoa are vulnerable to oxidative damage and mutation and they play a role in male infertility. [2] About 85% of sperm suggested that these mutations cause infertility through an effect on sperm motility.
Among the mitochondrial deletions observed, the so-called "common deletion" of 4977 bp was the most prevalent and abundant one. 
MITOMAP: A human mitochondrial genome database
MITOMAP is a comprehensive database of human mtDNA variation and its relationship with human evolution and disease. 
Conclusion
The important role of genetic abnormalities in the causation of human male infertility is increasingly Because sperms require a substantial amount of energy to swim fast enough to reach the oviduct during fertilization, the appropriate bioenergetic function of mitochondria is critical for male infertility.
